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10 @ZZ whom, it may concermn: -

Be it known that I, RicmArDp H. MATHER, a
citizen of the Umted States, residing at Wind-
sor, in- the county of Hartford and State of

Conuerblcut have invented certain new and

useful Improvementq in Iilectric Indicators, of |
| which is attached to the upward projecting

which the following is a specification, refer-

ence being had to the accompanying draw-

11]'-3'8.

My invention relates to visual and audible |

signalg indicating ehanges in carrent or elec-
tro-motive force in eleciuc CITCuits.
1The object of my invention is to pr ovide a

- better 111{11(33L01 of suech changes than has here-
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tofore been nsed or known. To aeccomplish
this.object I make use of a com])ound electro-

magnet whose armature carries a hammer and

pointer, in combination with other electrical
and mechanical devices which arve illustr Qbed'
in the accompanying drawings. |

In the drawings, Figure 1 is a front view
of my improved’ mdma,tor and a containing-
box, the latter being thrown open. Fig. 2 is
a side view of the same, the near side of the
box being removed. I‘J_U 318 a lengjltmlmal
section of the electro- nno*net whwh 18 shown
I Iigs, 1 and 2

This magnet emnprise a spool orbobbin of
soft iron, A, upon which are wound in the

usual manner two separate helices, B and C,
of insulated copper wire. The ends of the
spool A are enlarged and extended in pole-
pieces D D, which are concave toward each
other on the front side of the magnet. Spool
A 1s farther provided with a contral annular

projection or ring, E, upon which the arma-

tare I 18 mounted by a central pivot 0T SCrew,
G.  Armature F is a plate, which is )elfo-

rated 1n the middle for serew G, and is mund |

ed at the ends upon the same ("*111‘\ ¢as the con-

cave of surfaces which are presented thereto
by pole-pieces DD, |

The helices B and Care respectively {o1 med

ot coarse and fine wire, aud are wound to that

degree of electro- mfwnotlf* efficiency which is
herelmltm stated.  This magnet is secared by

snitable serews, H, to the bacL Tof the contain-

ing-box K. Said magnet is provided with a

spring, I, which tendS to turn armatore F
upon prOt (raway from pole-pieces D D with
a degree of force which is hereinafter specmed

("‘\*‘1 mudﬁl ) |

aryurall

| tance from the free end of the Iatter.

noticeably dissimilar tones when %Lruch

emitted, S being 1}1t6*hed high and R bcmﬂ'
] pltched low, | |

‘wire 5, while gong S is connected with wire4 or

pointer M by wire 7 and with wire 3
coils T and U by ‘wne 6.

‘scale- pl‘lte P.

M 18 a brass pmnter whlell 18 1’*1&1{11 y mount-
¢d upon armature I, and passes movably
through a slot, N, in the LOpO of box XK. The
ezpo}sed end of pomte] M is free to traverse g5

‘the scale or graduated plate P whenever mo-

tion 18 imparted to armature ¥. DPlate P,
back I of box K, 18 graduated in the manner
hereinafter deﬁcmbed -

Q is 4 brass ball or hammer, bemn an en-
largement of pointer M at a convement dis-
On op-
posite sides of pointer M, and within 1*6&0]1 of
hammer Q, are gongs R and S, which yield 65
This -
dissimilarity may conveniently be produced
by adifference inthe pitch of the musieal tones

60 '

- - 70
T and T are resmiwee emh
Vand W are binding -posts, bemn the terml-
nals of the indicator. |
X X is the electric cireuit in whlch the in-
dicator is inserted. Helix B and resistance-.

75
coils T and U are electrically conmected in -

serles between said terminals by the coarse
wires 1,-...;, 3, and 4. Gong R is connected

with wire 2 between helix B and coil U by
80
- Helix O is conuected with
5 bebtween
The normal current
of the circuit X X, in which the indicator is
placed, is indicated by the ecentral figures upon
Thus the normal current indi-
cated in Fig. 1 is ten ampéres.
- The eleetm magnetic, cfficiency of helix B
and the traction “of spring I, are such rela-
tively to each other that whenever the nor-
mal current traverses helix B the pointer M
15 held in eqm librium in the position shown
in Fig. 1, midway between gongs R and S.
The figur ea 9 and. 11 upon scale-plate P indi-
cate tho:se deflections of pointer M which cor-

post XV by wire 8.

90

respond, respectively, with a decrease and. in-

crease of current by a single ampére above or
bvlew the normal cmrent just mentioned. |
The gongs R and S are placed upon Opposme |

sides of the normal position of hammer Q at 100

such equal distances therefrom that said ham-
-mer will touch one or the other of said gongs
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whenever the pointer M has reached a prede- | sistance-coil T, and wire 4 to terminal W, the

termined amplitude of deflection. Thus in

Fig. 1 the hammer Q encounters gong R when-

ever pointer M is deflected half-way from 10
toward 9 of the scale-plate 12, a and encounters
gong S whenever pointer M is deflected half-
way fl_Olll 10 toward 11 of said plate. Yet the

gongs Ik and B may, if desired, be nearer or |

farther apart, <o that hammer () can encounter

said oongs only when said p{}mtel has reached

Some Otllel desived or predetermined deflection
from 1fts normal position; or said gongs may,
if desired, be placed at unequal distanees from
the normal position of said pointer. T'heelec-
tro-magnetic efticiency of helices B and C 1s
such that when said helices are energized 1n
one and the same divection by an aggregate
current of nine and one-half amperes the mag-
netic attraction exerted upon armature If dis-
tinetly execeeds the opposing power of spring
1s, and when said helices are energized in op-
posite directions by an aggregate current of
ten and one-half ampeéres the magnetic attrae-
t1on exerted upon ¢ armature If 1s less than the
0ppowna power of sard spring. The resistance
of coils T and U is such that in the normal
operation of the indicator, as hereinafter de-
seribed, the current supplied will be distrib-

uted to helices B and € in that manner which
18 Involved 1n the foregoing statement of the
relative efticiency of md hehc-._”

The remaining features of construction of
this Instrument will sufficiently appear from
said drawings and from the mode of opera-
tion, as hereinafter described.,

Such being the construetion of my improved
indicator, the mode of 11s operation is as fol-
lows: When 1o current passes through the
indicator, the hamwmer € 1s held in contact
with gong R by the torce of spring L. When
a normal current-—ten amperes in the present
instance—is present in circuit X X, that cur-
rent passes {rom binding- -post v Suacesswelv
through wire 1, helix 13, wire 2, resistance-
resistance-coil T, and wire 4
to binding - post W, and the pointer DM is
held in the position shown in Fig. 1. If the
above or falls below ten am-
peres, the change is indicated to the eye of

the obgerver by a correspouding deflection of

pointer /L to the right or lelt belfore the in-
dex - plate . ‘Whenever the current falls to
nine and one- half amperes, or lower, the
hammer () 1s brought to contact with gong
R by the IJIGI}OHQGI’ILIII“ force of spring L.
In that case an electrie circuit is elosed at the
point of contact, go that the current is divided
at a point between helix B and resistance-coil

- U, and passes from terminal to terminal of the

60

indicator in the following manner: From ter-

minal Vsaid enrvrent passesundivided thr ough |

wire 1, helix B, and wire 2 as far as thejuuc-
tion, of wires 2 and 5. There the current di-
vides, and while the princapal part thereof
goes on by the way of wire 2 and asses suc

residue of the same passes from the junetion
of wires 2 and 5 successively through wire 5,
cong Iy, hammer (), pointer M, wire 7, hdn
b wire 6, ]esmtmu-e coll T, and wire 4 to ter-
miual W. The helices B and C are thus en-
ergized 1n one and the same divection, and
their combined clectro-magnetic eltect is such
as {o cause the hammer ) to be withdrawn
from.the gong IR, notwithstanding the oppos-
ing force ol spring Ii; but when the contact
between hammer () and gong R is broken in
the manner just stated, hammer (}, being again
actuated only by spring I, and by the mag-
netic attraction due to the eclectro-magnetic
effictency of helix B3, is forthiwith by Ouﬂhbl aclk
with a biow against ¢ ﬂouﬂ R, and by thl%actmu
indefinitely 1{31){3%‘5(3(1 oong R is rung until thu
current rises above 11111(3 anduue half ANIPEreS,
or falls so low that the entire strength of said
magnet 18 msuificient to break the contact be-
tween hammer 3 and gong I? against the op-
posing forece of spring I..  On the other hand,
whenever fhe current rises to ten and one-
halfamperes, ormore, the hammer @ is brought
to contact with gong S by the preponderating
force of said m: 1gneb I that case an electric
circuitis closed at the point of contact hetween
(Qandn, sothat the currentisdivided at a point
between sald resistance-coils, and passes fron
terminal to terminal of the indicator in the fol-
lowing manner: Ifrom terminal V said cuar-
rent passes undivided through wirel, helix I,
wire 2, resistance-cotl U. and wire 3 as far as
the junetion of wires 8 and 6. There the cur-
rentdivides, and w hilethc principal partthere-
of proceeds by wire 3 and passes through re-
sistance-coil I and wire 4 to terminal W, the
residue of the same passes from the j unetlon
of wires 3 and 6 successively through wire 6,

helix €, wire 7, pointer M, hammer (), gong

S, and wire S to termiinal V. The helices B
and € are thus energized in opposite direc-
tions, and their differential electro-magnetic

-effeet 18 such as to ¢ause hammer () to be with-

drawn from gong S by the preponderating en-
ergyv of spring L. YWhen the contact between

Tliammer Q and gong S 18 broken, as described,

hammer (), being againactuated only by spring
L. and by the maguetic attraction due to the
electro-magnetic efficiency of helix B3, 1s forth-
with brought back with o blow againsl gong
S, and by this action, indefinitely repeated,.
oong o 1s rung until the current falls below
ten and one-half ampceres, or risesso high that
the combined force of spring I and of the at-
traction due to helix € are insufficient to brealk
the contact between hammer ) and gong S
acainst the opposing force of the attraetion
whieh 18 due to the electro-magnetic efliciency
of helix B.

The foregoing statenient of the construction
and mode cf operation of my Improved indica-
tor has particular reference te my invention
wheit constructed and used asg an ammeler.

cessively through resistance-coil 17 Lywire 3, re- | When cong brueted and used as avoltmeter, my
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indicator has the same construction and opera- |

tion, except in the following particulars: The
%ggre ate resistance to which the 1nstrument

1s wound 1s in that case made to correspond

with the electro-motive force which is to be
measured. The scale upon plate P is then
oraduated inamannerindicating those changes
m the position of pointer M which correspond

~with changes of electro-motive force, and the

19

15

1nstru ment 1Is made ashunt to the clrcmtwhose
electro-motive force is to beindicated. Inthat
case the cireuit X X, instead of being the main

circuit above slaemﬁed is a shunt-circuit de-

rived therefrom.

I claim as my invention and desire to secure
by Letters Patent— |
1. An electro-magnet wound with two in-

dependent helices, an armature pivoted be-

~tween pole-pieces of said electro-magnet, a

20

4.0

45

spring acting upon said armature, and a ham-
mer which is mounted upon said armature,
in combination with two gongs which are
mounted upon opposite sides of said ham-
mer, and with two resistance-coils which are
at all times electrically connected in series

with one of said helices, whilethe other of said

helices 18 connected in parallel withone or the
other, or neither, of said resistance- colls, ac-
cordmo as said hammer 18 for the time bemﬂ'
1n cont%t with one or the other, or neither, of
sald gongs, substantially as and for the pur-

pose specified.

2. A compound electro-magnet, a pwoted
armature thereof provided with a spring and

armed with a pointer, and an index-plate near

sald pointer, in combination with two gongs

which are mounted within reach of said

pointer, and with two resistance-coils which
are connected in series with one of the helices
of said electro-magnet, while the other of said
helices 1s connected in parallel with one or

other, or neither, of said resistance- colls, ac-

Cor dmn as said pmntel is for the time bemﬂ 1n

cirenit w1th one or the other, or nelther of |

said gongs, substantmlly as and for the pur-
pose specified.
3. An electro-magnet baving twmndepend

‘ent helices, an armature pivoted within the
magnetic field of said electro-magnet, a spring l

actmo* upon said armatur e, and ahammeractu- 50
ated by said armature, in combination with
alarm mechanism and with two resistance-coils
which are connected in serieswith one of said
helices, while the other of said helices is con-

nected in parallel with one or the other of said g3 '

resistance-coils whenever said hammer is car-

ried to a predetermined limit in either direc-
tion, substantially as :md for the purpose
SPeclﬁed

4. An electric indicator eenslstlng of one or 6o
more gongs, a hammer for striking the same,
and a compound electro-magnet having a piv- -
oted armature actuating said hammer, in com-
bination with two res1stances which are con-
nected in series with one of the helices of said 65
electro-magnet, while the other of said helicesis
connected 1n parallel with one or the other of
sald resistances whenever said armature is
moved to a predetermined limit in either di-
rection, substantially as and for the purpose 7o
5pe(31ﬁed 8
~ 5. The gongs R and S, the resmtance emls T
and U, aud the hammer () of pointer M, pro-

vided with spring I, in combination with ar-

mature I' of a compound electro- magnet and 73
with eleetrical connections 1, 2, 3, 4, 5, 6, 7,
and 8, substantially as and for the 1)111*13()5@ |
5pecﬁ1ed | |
6. A compound electro-magnet, an armature

‘thereof, and a spring acbmn upon said arma- 8o

ture, 11 combination with- two resistances pro-
vided with suitable contacts and connections,
whereby both of said resistances are at all
times eleetrically connected in series with one
of the helices of said electro-magnet,while the 83
other of said helices is conuectcd mth one or
the other, or neither, of said resistances, ac-
cording as said fwmfltme 1S moved to a prede-

_termmed limit in one direction or in the other

direction, or is not moved to that limit, Sub- gt;'

stantially as and for the purpose specified.

In witness w hereof T have hereuanto set my
name in the presence of two witnesses.

~ RICHARD H. MATHER.
Witnesses: S

~ WILLARD EDDY, -
(/HARLES D) BYRNIL_
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